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Abstract
In recent years there is an increased preoccupation for sustainable landscapes and, not least, for, energy efficient
landscapes. Even if these preoccupations have considerable international experience, in Romania there is minimal
information, both theoretical and practical, on this kind of landscape. This paper aims to present energy efficient
landscape features and factors to be taken into account when designing their presentation based on a foray into
literature. In addition, are shown the stages to be pursued to ensure correct application of the principles of energy
efficient design of a landscape.
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1. Introduction
Two of the most important contemporary
concerns are energy conservation and environmental
quality. To mitigate global warming and the
greenhouse effect - current and pressing issues that
affect the living environment - first, practical
solutions must be identified and applied.
This paper presents the characteristics of
energy-efficient landscapes and the properly
application mode of principles of this type of
landscape.
Using principles and practices that are
environmentally friendly landscape can generate
significant changes in micro-climate of private
housing, urban public green spaces and streets,
adding the quality of being energy efficient [3, 10,
7, 4].
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One of the definitions of „landscapes that
conserve energy” is: „reduce buildings energy costs
in summer and winter. Ideally, landscapes that
conserve energy conserve water at the same time”.
A well planned landscape, well implemented and
well maintained will increase the aesthetic value,
decrease maintenance costs and increase real estate
value. Concerns for landscapes efficient energy
dates from at least forty years, intensifying in recent
years due to increased interest in environmental
issues and sustainability. An example of precocity
interest in efficient energy landscape is given by
Dennis E. Buffington, who in the article
„Economics of landscaping features for conserving
energy in residences” published in 1979 in
„Proceedings of the Florida State Horticultural
Society”, evaluated the a effectiveness of landscape
elements according to their value in energy savings.
Buffington said that the landscape with “low power”
consumption consists in houses with walls and roofs
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Landscapes that generate “increased energy”
consumption are defined by the housing walls and
roofs unshaded or dark painted, Northern or
Southern oriented [5]. Studies show that landscape
planning site depending on the sites orientation,
climatic characteristics of areas, buildings
characteristics, etc. can make a significant reduction
in energy consumption.
Robert D. Brown and Terry J. Gillespie in the
book „Microclimatic landscape design: creating
thermal comfort and energy efficiency”, says that
“understanding the microclimate may provide
necessary tools for create a comfortable thermal
habitat for people and energy efficient landscapes
for buildings” [6]. Akbari et al. [2] discusses the
benefits of trees planting in urban areas. Shade
provided by trees prevents direct sunlight action on
buildings and, implicit, their heating. By planting
vegetation, air conditioning requirement may be
reduced and air quality improved.
During the lifetime of a tree, the sums saved
reach an amount of $ 200 per tree. By The United
States National Renewable Energy Laboratory [11],
careful placement of trees can save up to 25% of
energy used for building heating or cooling.
Vegetation has the potential to moderate the air
temperature through provided shading and not only
by reducing surface temperature but by the cooling
provided by evapotranspiration [8, 9].
2. Principles of energy efficient landscape
After review of specialized literature and a
number of existing case studies, can be summarized
the principles of energy efficient landscape planning
and the stages to be followed in their design.
Energy efficient landscape techniques
include: using locally-sourced materials, compost
producing in-situ, using hand tools instead of
electrical maintenance or those that use fossil fuels,
use of species adapted to local environmental
conditions etc.
Protection from direct sunlight can be
obtained by applying several methods.
Planting large deciduous trees provide shade
during the summer and then, due to loss of foliage
in winter, will enable sunlight to warm the buildings
(fig. 1).
Figure 1. Placing deciduous trees on the eastern and western sides of the house will reduce the indoor
temperature in summer and will contribute to increase the temperature in winter
For shading the roof and walls of a building with
one floor, should be selected medium and large trees,
whose location is recommended to be made at a
distance of 4.5 to 6 m from the side or from 3 to 4.5 m
from the corner structure. For an increased efficiency
tree crown should be extended over the roof. Small trees
can be planted near buildings and used for walls and
windows areas shading. In addition to shading roof,
plants can protect walls from heat and cold.
Climbing species, shrubs and some trees can
be used with auxiliary trellis systems.
Leaf surface of these species will isolate
thermal, phonic and protect against dust building
walls (fig. 2).
There are various modes and systems to
conduct climbing plants on the wall surface. In
addition modern vertical landscape systems allow
various species planting.
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Figure 2. Climbing plants moderates the indoor temperature
Using built shading structures (wooden
pergola) is another way to conserve energy, while
providing relaxation areas (fig. 3).
Figure 3. Using pergolas mitigate
the propagation solar rays
It is also recommended ground cover species
between building and paved areas (fig. 4). In choice
of these species must be considered drought and
pest plants resistance.
Protection against wind and can be achieved
by proper selection and placement of vegetation.
Therefore, the following criteria can be helpful in
designing and implementation of plant protection
windbreak: optimum density of foliage is about
60%; plant windbreak are more effective when
extend to the ground, the width of planting rows is
important because it refers to penetration - for most
coniferous species, two or three lines are sufficient,
but the use of deciduous species may require four or
five rows; plant windbreak are more effective when
the length is 11.5 higher than the width of the
mature species; species height of the plant should
vary in order to create strong edges windbreak.
Figure 4. Ground cover species between building and
paved areas
In the north of buildings is recommended
planting of large coniferous species to reduce wind
speed (fig. 5).
Additional to traditional plant windbreak
curtains, shrubs can be planted near the buildings
with the same role. This protection against the wind
is more practical for small areas and subdivision lots
where space does not permit the use of conventional
windbreak curtains. For this type of protection are
recommended dense conifer groups.
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Figure 5. Tall conifers located in the north creates windbreak
They should be planted close enough to form
a solid wall and far enough from the building (at
least 1-1.5 m) to create a neutral airspace.
Another way to moderate the indoor
temperatures is using shrubs in the North-West side
of the site, which will protect the building from cold
winter winds and will orient summer breezes around
the building (fig. 6).
Figure 6. Shrub groups placed in the northwest of the
building for wind protection
Integration of landscape design according
the buildings. Often the landscape is not considered
until after completion of buildings. Ideal landscape
design is integrated part of an intelligent design
process, allowing interaction between building
orientation, building design, existing environmental
conditions and proposed landscaping. This favours
the opportunity to maximize the benefits of
landscape on the house and implicit on the
occupants. Once the desired features of the proposed
landscape have been identified, should be selected
plant species that meet the requirements of an
efficient energy landscape.
Site and microclimate analysis. While
climate zones vary within a country more or less,
each site has its own microclimate and conditions
that will have an impact on the building design and
landscape development. Analysis of the site and its
microenvironment will provide information that will
help landscape architect in decisions regarding the
types of required protection. The analysis should
take into consideration: the site size, topography,
degree of slope of land, soil, drainage, prevailing
winds, temperature, humidity, the relationship
between patterns of shading and sunlight, existing
vegetation and special features, location and other
buildings fencing, pedestrian accesses and car
location, views, constraints imposed by local
regulations and conditions adjacent to the site.
Design development. The concept plan can
be developed using the site analysis, this helping to
determine the best sites for plants. The landscape
design will indicate windbreak belts proper location
and position of trees which will control the shading.
Detailed plan will show the exact configuration of
planted barriers and will ensure proper
implementation of a landscape that will help reduce
energy consumption.
3. Conclusions
Energy efficient landscapes overall aim to
reduce building overheating in summer, protection
against wind, proper circulation of air currents,
reducing the greenhouse effect, high efficiency
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lighting system and not at least reduced water
consumption. A landscape can be a long term
investment for reducing heating and cooling costs,
while bringing other benefits to communities living
environments [1].
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